Background-Adolescents residing in low-income public housing developments in inner-city regions may be particularly vulnerable to a variety of risk factors associated with cigarette smoking. Objective-To elucidate the aetiology of cigarette smoking among adolescents living in public housing developments. Design, setting, and subjects-We examined predictors of smoking from four domains: background characteristics, social influences, behavioural control, and psychosocial characteristics using a sample of seventh graders (mean age 12.9 years) who reside in public housing developments in New York City (n = 624). The addresses of participants in a larger investigation of the aetiology and prevention of smoking were checked to determine if they lived in one of 335 public housing developments in New York City. All participants living in public housing developments were included in the current study. Main outcome measures-AfricanAmerican and Hispanic students completed questionnaires about their cigarette use, social pressures to smoke, smoking attitudes, smoking knowledge, and smoking resistance skills. Students also provided information on demographic and behavioural control (such as church and school attendance). Results-Logistic regression analyses indicated that social influences from friends and family members predicted smoking. Psychosocial characteristics such as advertising resistance skills, anti-smoking attitudes, and refusal skills lowered the odds of smoking. Conclusions-These findings suggest that smoking prevention approaches targeted at these young people should increase their awareness of social pressures to smoke, correct misperceptions about the prevalence of smoking among friends, and teach relevant psychosocial skills. (Tobacco Control 1999;8:45-52) 
Introduction
Despite gains through legislation that has required truth in labelling and has placed negative sanctions on advertising and sales to minors, adolescents continue to experiment with cigarettes. Cigarette smoking is the number one cause of preventable death and is linked to cancer and to cardiovascular and lung diseases. Initiation of cigarette smoking during adolescence continues to rise in the United States, based on the Monitoring the Future (MTF) surveys. 1 Federal statistics indicate that over four million adolescents smoke and each day 3000 adolescents start smoking. 2 The most recent Youth Risk Behaviour Surveillance System (YRBSS) conducted in 1997 showed dramatic increases in smoking nationally among high-school students relative to figures for 1991. 3 Specifically, current smoking increased from 12.6% to 22.7% among blacks and 25.3% to 34.0% among Hispanics. But these national surveys (MTF and YRBSS) do not focus on inner-city adolescents. They also concentrate on high-school-aged adolescents which may introduce a bias because dropout rates for minority students are higher than those for white students.
Nationally, the prevalence of smoking in the past month is lower among African-American and Hispanic adolescents than among their white counterparts. 3 Furthermore in household surveys conducted after age 25, the smoking rate is greater among African-American adults. 2 Blacks and Hispanics suVer the highest mortality from lung cancer of any ethnic groups in the United States. The inequality of mortality rates can be explained in large part by limited financial resources, substandard health care, and lack of insurance. 4 Among adolescents participating in the Monitoring the Future Surveys, higher levels of parental education (a measure of family socioeconomic status) consistently had a negative relationship with smoking. Other studies confirm this relationship. [5] [6] [7] Recent reports indicate that prevalence of cigarette smoking is highest among persons at economic, educational, and social disadvantage, and the proportion of persons who are disadvantaged is greater in urban areas. 8 Area of residence is an important consideration in the development, implementation, and management of programmes that promote non-smoking. Public housing residents and other economically disadvantaged groups have often been described as at high risk for cigarette smoking 4 9-13 and sceptical of public health initiatives. 14 
This body of research has shown
Tobacco Control 1999;8: [45] [46] [47] [48] [49] [50] [51] [52] that continued stress associated with conditions related to inner-city life has negative eVects on adolescents and may be associated with cigarette use. The adaptational skills of these young people may be undermined because their exposure to such a deleterious environment puts them at risk for cigarette smoking.
ADVERTISING INFLUENCE
Those with the least disposable income and lowest levels of education tend to smoke at the highest levels. 15 16 The tobacco industry has been especially adept at exploiting ethnic identity in defining a profitable market among ethnic minorities. [16] [17] [18] Indeed, tobacco companies have strategically become vitally involved in African-American community aVairs. Financial support for higher education and sponsorship of cultural and political events in the African-American community make eVorts to impose negative sanctions against tobacco companies more complicated. 18 According to a report of the United States surgeon general, the tobacco industry supports African American and Hispanic communities in five ways: (a) direct employment of these ethnic groups, (b) support for social services and civil rights organisations, (c) contributions to politicians and political organisations, (d) support for educational and cultural organisations, and (e) contracts with small businesses. 19 For example, the Congressional Hispanic Caucus, the National Urban League, and the United Negro College Fund received support from the tobacco industry. According to industry analysts, new cigarette brands target specific segments of the market to succeed. 16 As a result, several marketing campaigns have targeted minorities-for example, Benson & Hedges, Kool Filter Kings, and Salem 100s. In fact, many studies report that tobacco companies advertise more heavily in minority neighbourhoods and minority-oriented magazines relative to white and Asian communities and publications 17 18 and these eVorts are concentrated in attracting young children and adolescents. [20] [21] [22] [23] [24] SOCIAL ENVIRONMENTAL INFLUENCES According to problem behaviour theory, perceived environmental risk factors for smoking include family, peers, and friends. 25 Moreover, social learning theory 26 specifies that people learn through modelling, imitation, and reinforcement. Thus, perceptions that cigarette smoking is widespread and common can promote adolescent smoking. Family members serve as key role models for adolescents. Evidence for the influence of parental cigarette smoking on adolescent cigarette smoking has been mixed. 27 For example, several studies showed a link between parents' smoking and their children's smoking among minority youth, 28 29 but other research failed to find a relationship. 30 Past research with minority youth indicates that peers and friends consistently play a major role in influencing adolescents to smoke. [31] [32] [33] PSYCHOSOCIAL CHARACTERISTICS Other psychosocial factors have also been shown to be associated with tobacco use. 32 Individual psychosocial characteristics may serve as risk or protective factors for adolescent tobacco use. 25 Furthermore adolescents who do not hold strong anti-smoking attitudes and who have misunderstandings about cigarettes were more at risk for tobacco use. 30 32 34 35 Adolescents who smoked compared with non-smoking adolescents were significantly less knowledgeable about smoking-related diseases.
As noted above, advertising campaigns targeting minority youth can be particularly potent in presenting images that glamorise smokers and may influence adolescent cigarette use. To the extent that adolescents develop decision-making and resistance skills to combat advertising's influence to smoke, adolescents smokers who have poor resistance skills, such as cigarette refusal and drug resistance, may be more likely to increase their smoking behaviour. Other individual psychosocial characteristics such as low assertiveness and involvement in trouble at home and school may also be associated with cigarette smoking.
IMPORTANCE OF THE CURRENT STUDY
Until recently most research concerning the aetiology of cigarette smoking was conducted with predominantly white suburban samples. [36] [37] [38] [39] [40] Little is known concerning the aetiology of smoking with minority youth in general and economically disadvantaged minority youth living in inner-city public housing developments in particular. Indeed, no research has examined adolescent smoking among adolescents in public housing developments. Our study sample consists of adolescents living in low-income public housing developments, a population at high risk for smoking use because of their persistent exposure to high concentrations of poverty and its related factors. This investigation is important because elucidation of the determinants of smoking in this understudied population of young people can guide the development of prevention programmes.
Another strength of this investigation is the focus on smoking behaviour (ever-use) and intentions to smoke in the future. Although the two measures would be expected to be correlated, their relationship is much less than perfect. According to the theory of reasoned action, intentions precede behaviour. 41 Future intentions are particularly important because prospective research indicates such intentions are strongly associated with actual subsequent smoking behaviour. 42 Since prevalence rates remain low at this age, intentions are a crucial outcome variable. 27 Past research examined predictors for ever-use and future intentions among a predominant minority sample. 32 Consequently, this investigation can examine predictors of smoking onset (ever-use) and those at high risk of future smoking. Several dimensions of risk were examined including demographic characteristics, behavioural control factors, social influences, and psychosocial characteristics. The dimensions of risk included in this study were organised into conceptually and theoretically meaningful clusters of risk factors based in part on the most prominent theories of adolescent substance use. 43 
Methods

OVERVIEW
Baseline data were obtained as part of a prospective investigation of the aetiology and prevention of smoking, alcohol and other drug misuse among minority youth attending schools in New York City. A total of 37 junior high schools in New York City participated in a longitudinal investigation of the aetiology and prevention of adolescent smoking and other drug misuse starting in 1994. All schools in New York City are smoke-free environments.
Districts and schools were recruited based on the composition of black and Hispanic students, as well as the socioeconomic status of the population. This was done because the focus of the larger investigation was on black and Hispanic economically disadvantaged inner-city students. Moreover, these two ethnic groups have the largest representation in New York City schools. Districts from each borough except Staten Island participated. Staten Island was excluded because of the much higher proportion of white adolescents attending schools there. Recruitment was on an ongoing basis until the proper sample size and number of schools were attained. A response deadline was set and the target number of students and schools was reached. Consequently, this sample represents economically disadvantaged inner-city youth. Before exposure to any drug abuse prevention programmes, all seventh graders in English-speaking mainstream classes from these participating schools completed questionnaires in which they reported their smoking behaviour and intentions, as well as demographic characteristics and items assessing other factors relevant to cigarette use.
A passive consent procedure approved by the institutional review board's committee on human rights in research was used to obtain parental consent, and fewer than 1% of the potential participants refused participation. Using this procedure, parents were informed about the study and asked permission for their child to participate. If after two weeks, there was no negative consent, eligible students were enrolled in the study. More than 90% of the potential participants took part in the baseline survey.
The sample for the current study (n = 624) consisted of all seventh graders from the larger investigation whose addresses were a property of the New York Public Housing Authority. Based on federal guidelines (determined by resident's income status) this sample included middle low-income (n = 268) and low-income housing residents (n = 356). Comparison of these two groups revealed few significant diVerences in any of the major demographic, psychological, and behavioural measures; therefore they were collapsed into one group for subsequent analyses.
SAMPLE CHARACTERISTICS
The mean age of the sample was 12.87 years (SD 0.53). The sample was 42% male, 27% Hispanic, and 73% black. More than half of these young people lived in single-parent, female-headed households (54%) and most received free or reduced lunch at school (64%). The vast majority of students were enrolled in schools that received a federal subsidy known as the Title I Program. Only schools in which 66% of its students are eligible for free lunch and Aid to Families with Dependent Children (AFDC) can receive funds from the Title I Program. The median gross income of a family of 2.5 members living in public housing developments was $12 619 according to data from New York City Housing Authority. Furthermore, one in three of all public housing residents were recipients of public assistance. 44 Proportional analyses indicated no diVerential composition based on gender for black or Hispanic youths.
PROCEDURE
All students in the study completed a questionnaire in class during a regular 40-minute period. A team of three to five data collectors who were members of the same ethnic groups as the students participating in the study administered the questionnaire following a standardised protocol. They read these instructions aloud to the students which stated in part: "The questionnaire is not a test; there are no right or wrong answers. Just give the best answer you can. Also, there are a lot of questions, and you may not finish all of them. That's okay. Do as many as you can, working quickly but carefully." Seventh-grade students in focus groups indicated that they were able to understand the questions. The questionnaire language is rated at a 6th-grade English reading level based on Thorndike/Lorge criteria. 45 The data collectors stressed confidentiality (a Certificate of Confidentiality was obtained from the Department of Health and Human Services), reassuring students that their teachers, principals, and parents would not be allowed to see their responses. The students also provided a breath sample for carbon monoxide (CO) testing. Although correlations between CO levels and self-reports of smoking behaviour among students in this age group are typically too low to use as an independent validity check, collecting CO samples in conjunction with self-report data has been found to increase the veracity of self-reported smoking data. 46 Furthermore, data from the Monitoring the Future Survey indicate a high degree of reliability in a three-wave panel design for self-report measures of smoking in adolescents. 1 
MEASURES
Cigarette smoking
Frequency of cigarette smoking was assessed by an item asking: "About how often (if ever) do you smoke cigarettes?" with responses ranging from "never" (1) to "more than once a day" (9) . Another item assessed future smoking behaviour by asking "Do you think you will smoke within the next year?" with responses ranging from "definitely not" (1) to "definitely will" (5).
Background variables
Background measures included age, gender, nuclear family status (intact vs other) and ethnic (racial) self-identification. A single item asked students about their means of obtaining lunch (for example, subsidised or free lunch) and is used as an index for socioeconomic status.
Behavioural control variables
Students self-reported grades with responses ranging from "mostly As" (5) to "Ds or lower" (1). Students rated how frequently they attend church or religious services using a response set ranging from "Never" (1) to "More than once a week" (8) . Students also rated how frequently they were absent from school in the last year with responses ranging from "None" (1) to "16 or more days" (5).
Social environmental variables
Perceived social pressures to smoke including friends' cigarette smoking ("How many of your friends do you think smoke cigarettes"), peer norms ("How many people your age do you think smoke cigarettes") and adult norms ("How many adults do you think smoke") were rated on a five-point scale ranging from "none" (1) to "all or almost all" (5). Smoking by mother or stepmother, father or stepfather, and older sibling(s) were measured on four-point scales with response categories of "no," "used to but quit," "yes," or "not sure."
Individual psychosocial characteristics
The means, standard deviations, and completion rates for the single-item measures and multi-item scales for the sample are shown in table 1. These items and scales were validated and pre-tested for language readability with focus groups and a pilot study 47 and several of the scales were also used in previous studies conducted with minority adolescents. 30 32 48 Alphas are indicated below when appropriate.
Anti-smoking attitudes
Respondents' attitudes about cigarettes, the characteristics of users, and the perceived social benefits of cigarette smoking were assessed with five items (Cronbach's = 0.75). 49 Responses were indicated on five-point Likert scales ranging from "strongly disagree" to "strongly agree" that were reversed to reflect anti-smoking attitudes.
Smoking knowledge
Using a true/false format, a four-item scale was used to assess smoking knowledge about the immediate/short-term consequences, prevalence, and social acceptability of smoking. 50 Cigarette refusal Students indicated whether they would say "no" when someone tries to get them to smoke, on a five-point single item ranging from "definitely would" (1) to "definitely would not" (5) .
Drug refusal skills
With response categories identical to cigarette refusal, a five-item (Cronbach's = 0.86) measure assessed respondents use of skills for saying no to oVers to smoke, drink, or use other drugs. 51 Respondents rated the probability that they would use a particular method-for example, change the subject, or make an excuse and leave.
Assertiveness
General assertiveness was assessed using 10 items derived from Gambrill and Richey's Assertion Inventory ( = 0.81). 52 The responses were rated on five-point Likert scales ranging from "definitely would" (1) to "definitely would not" (5) . Examples of assertive behaviour include returning defective merchandise and speaking up when someone steps ahead in line.
Decision-making skills
Five items (Cronbach's = 0.89) measured sound decision-making skills (such as: "When I have a problem I get information that is needed to deal with the problem"). 51 Responses on five-point scales ranged from "never" (1) to "almost always" (5).
Advertising resistance skills
A five-item ( = 0.81) scale assessed students' resistance to promotional advertising in general and specifically to cigarettes (for example, "When I see or hear an advertisement, I think about whether what the ad say is true."). Response categories ranged from "never" (1) to "always" (5). 51 Problem-behaviour index A three-item measure assessed the frequency of problem behaviour in the past month. Respondents rated how often they got into trouble (in school, at home, and with police) on five-point scales ranging from "never" (1) to "more than four times" (5). 
DATA ANALYSIS PLAN
A series of logistic regression analyses were conducted with the statistical package SAS 6.12 to determine which of the variables were the most salient predictors of cigarette smoking. Measures toward the end of the questionnaire were not included in the current study due to their lower completion rates.
The dependent (as well as the independent) measures were all recoded for the logistic regression analyses. The frequency of cigarette smoking item was recoded '0' for never having smoked cigarettes (83%; n = 519) or '1' for having smoked cigarettes (17%; n = 105), to compare students who never tried smoking with students who had tried smoking cigarettes. The item assessing future smoking was recoded '0' for no plans for smoking cigarettes in the future (75%; n = 462) or '1' for some plans for smoking in the future (25%; n = 153). Finally, for the psychosocial characteristics, items were dichotomised using median splits. Although dichotomising these measures creates some loss in parameter estimation, such categorical predictors yield odds ratios that are more easily interpretable, allow checking for non-linear patterns in the data, and using the median of the distribution as the cutpoint gives maximum eYciency of greater than 98%. 53 Moreover, this strategy has been used in our past research of the aetiology of smoking and other drug use. 32 54 55 The series of logistic regression analyses was conducted for each variable domain separately and then across domains with the significant predictors, using a model building strategy. For each dependent variable (experimental smoking and future smoking) four initial separate logistic regressions were run, corresponding to each domain (background, behavioural control, social environmental, and psychosocial variables). Then only significant predictors from each domain were entered simultaneously in the final logistic regression for each dependent variable. Individuals for whom any of the variables in the equation were missing were omitted from the analysis.
Results
The prevalence for experimental smoking was 17% in this sample. Regarding future smoking, 25% of the adolescents reported having intentions to smoke.
CONCURRENT PREDICTORS OF EXPERIMENTAL CIGARETTE SMOKING Table 2 presents the predictors of experimental smoking (ever use) in the final logistic regression model. According to this model, significant predictors of experimental smoking included friends' smoking, fathers' smoking, advertising resistance skills, and anti-smoking attitudes. The odds of having ever smoked were nearly eight times greater for students who reported that approximately half to all or almost all of their friends smoke cigarettes compared with students who reported no smoking among their friends. Individuals who reported that their fathers' smoke were more than twice as likely to have tried cigarettes themselves. For the psychosocial characteristics, adolescents with low advertising resistance skills were over two and three-quarters times more likely to have experimented with cigarettes compared with those who were sceptical about resisting advertising campaigns to smoke. Finally, individuals with lower antismoking attitudes were over three times more likely to have tried cigarettes themselves compared with those with high anti-smoking attitudes. Table 3 presents the predictors of intentions to smoke cigarettes from the final logistic regression model. The significant predictors were friends' smoking, siblings' smoking, antismoking attitudes, and drug refusal skills. The odds of intending to smoke in the future were nearly six times greater for individuals who reported that approximately 50% to almost all of their friends smoked cigarettes. Adolescents who reported that their siblings smoked were two and half times more likely to plan to smoke in the future compared with those who reported no smoking by their siblings. Individuals with lower anti-smoking attitudes were nearly four times more likely to intend to engage in future smoking. Finally adolescents who had high drug refusal skills were two and a half times less likely to plan to smoke in the future. 
CONCURRENT PREDICTORS OF INTENTIONS TO SMOKE CIGARETTES IN THE FUTURE
Discussion
The goal of this investigation was to increase our understanding of the risk factors for cigarette smoking among ethnic minority adolescents residing in public housing developments. The results of this cross-sectional study identified the factors associated with smoking in this young adolescent population. Social influences from friends and family members predicted cigarette smoking. Individual psychosocial characteristics such as advertising resistance skills, anti-smoking attitudes, and drug refusal skills were associated with lower likelihood of smoking. The major strengths of this investigation include its timing-just at the point of initiation-and its focus on a minority sample. Specifically, this sample is composed of adolescents experiencing high levels of poverty, limited access to health care, and increasingly aggressive marketing eVorts from the tobacco industry to smoke.
Neither age, socioeconomic status (SES), family structure, nor gender predicted smoking. Because this sample only included students in one grade level, there was too little variation in age to detect the eVects of being older. Socioeconomic status was also restricted. At this age, gender diVerences may not have developed yet. The lack of gender differences in smoking seems to parallel findings from the Monitoring the Future Survey (MTF) for eighth graders in 1997. 1 As expected, friends' cigarette smoking was a strong predictor of adolescent smoking in this sample. Friends' cigarette use predicted experimental use and intentions to smoke in the future. This finding supports social learning theory, which suggests that people learn through reinforcement and modelling. Perceptions that smoking cigarettes is common among friends promoted smoking. This finding replicates other recent work reporting that friends' use of cigarettes in predicting adolescent smoking among white [36] [37] [38] [39] [40] and minority samples. 32 34 56 Parents may be particularly influential in modelling smoking. In the current study, fathers' (but not mothers') cigarette smoking predicted experimental use among their oVspring. Smoking rates among Hispanic and black women tend to be lower, so it is not surprising that there was not a relationship between mothers' smoking and their children's smoking. Conversely, men's smoking rates among these ethnic groups are high. Even though more than half of the adolescents lived in single-parent, femaleheaded households, that does not preclude the negative smoking modelling of a father who does not live with his child. Siblings' smoking was also related to the participants' future smoking. This confirms past studies showing that family members can also be important socialising agents of early cigarette smoking. 28 29 34 56 Among the psychosocial domain, skills for resisting social pressures to smoke cigarettes played a major role in determining cigarette smoking in this sample of inner-city minority youth living in public housing developments. Students who reported high drug refusal skills were less likely to smoke. This finding points to the importance of teaching adolescents the skills needed to refuse cigarette oVers. In a new finding, students who had high resistance toward advertising were less likely to engage in smoking. Several studies point to the higher incidence of cigarette smoking among children and adolescents exposed to the ubiquitous marketing campaigns of tobacco companies. [20] [21] [22] [23] [24] Our study suggests that adolescents who were not adept at resisting promotional advertising for cigarettes were at increased risk because such advertising campaigns often target minority youth living in poor urban areas. Therefore, including skill training related to resisting advertising for cigarettes should be a crucial part of a smoking prevention programme for these adolescents. Finally, anti-smoking attitudes were associated with a lower likelihood of ever-smoking cigarettes or having intentions to smoke in the future, underscoring the importance of non-smoking attitudes in the deterrence of cigarette smoking. Earlier research with an African-American sample also showed the role of anti-smoking attitudes in adolescent smoking. 31 35 Having positive attitudes toward smoking and friends who smoke aVects the more immediate smoking onset as well as future plans to smoke. Both factors were also the two strongest predictors for both smoking outcomes. Yet different family members appear to influence these adolescents in recent behaviour versus planned future behaviour. Father's smoking was related to ever-use but not future use. Conversely, siblings' use was associated with future use but not ever-use. This may reflect the changing influence of parental vs similar-aged peers (siblings). Fathers may serve as a primary role model for smoking but later siblings may be more critical. Parental smoking may be most important to initiation. 27 Interestingly, two diVerent sets of resistance skills predicted the two types of smoking outcomes. Using advertising resistance skills reduced onset whereas using drug refusal skills lowered future intentions. These are similar sets of skills directed at the social influences of advertisers and other smokers.
Being an economically disadvantaged minority living in inner-city housing developments can put young adolescents at heightened risk for early experimentation with cigarettes. The adolescents in this sample have multiple factors that put them at risk. According to Rutter, 57 the probability of children developing problems increases rapidly as the number of family problems or risk factors increases. When children are persistently aVected by family and environmental problems, their probability of smoking cigarettes may increase exponentially. 58 59 This study has limitations that should be noted. As the study focused on a school-based sample, findings cannot be generalised to adolescents not in school. However, the study was conducted in the 7th grade, when dropout rates remain low. Absentee data were minimised by pursuing absentees on at least one return data collection. Secondly, because these data were cross-sectional, caution is advised in drawing conclusions from the study. Although the findings are suggestive regarding predictors of smoking among adolescents living in public housing developments, future research must confirm these predictors using a longitudinal sample. This study relied on self-reports of smoking. Yet considerable evidence suggests that self-reports produce largely valid data. 1 The domains and variables that emerged from this study indicate that some of the same models and conceptualisations, based on research with predominantly white, suburban samples, 60 can be meaningfully employed in developing prevention models among ethnic minority youth living in low-income public housing developments. The findings from this study have several implications for developing eVective smoking prevention programmes for such economically disadvantaged minority youth. Smoking prevention programmes for this group of adolescents should: (a) provide them with an awareness of the various social influences to smoke cigarettes, (b) provide positive non-smoking role models, (c) teach eVective cigarette refusal skills, and (d) include training to resist media pressures to smoke cigarettes. Finally, this study supports the United States Food and Drug Administration's public policy initiatives to minimise and restrict tobacco advertising to reduce the initiation and use of tobacco by young people 61 .
